Avena breviaristata, collected only once (1882) in Algeria and never re-collected since, 13 is a very mysterious grass species because unfortunately even the type specimen got lost 14 60--80 years ago. Morphological information on this species was thus based on a few 15 published descriptions, which made it difficult, however, to correctly infer the genus 16 affiliation of this morphologically odd species. Avena breviaristata became affiliated in 17 the past with various oat-like genera (Avenula, Helictotrichon, Tricholemma). Due to 18 the recent rediscovery of the type specimen at the P herbarium and the opportunity to 19 study this specimen, we report here on the morphological characters of A. breviaristata 20 underpinned by meaningful illustrations. They are discussed in comparison with the 21 morphology of representative species of the above-mentioned genera. Uncommon 22 characters of the spikelets (type of disarticulation of the rachilla, lemma structure, 23 lodicules) and to some extent of the inflorescences, leaves and leaf sheaths support the 24 inclusion of A. breviaristata in the North African genus Tricholemma. Considering 25 biogeography, T. breviaristatum from the arid Hauts Plateaux in Algeria is a highly 26 xeromorphic counterpart of the mesomorphic species T. jahandiezii, which is confined 27 to higher altitudes of the rather humid Moyen Atlas in Morocco. This underlines the 28 status of Tricholemma as a relic endemic. Our morphological survey supports the 29 classification of Avenula (only A. pubescens) as separate from Helictotrichon s.str. and 30 Helictochloa. Moreover, morphological evidence does not support an origin of A. 31 pubescens by intergeneric hybridization between the latter genera as hypothesized in 32 some prior studies. Especially the glabrous palea, the special shape of the lodicules and 33 2 the structure of the awn show no intermediacy. The complicated history of the type 34 collection of T. breviaristatum and the role of botanical authors are given. 35 36
INTRODUCTION 42
The Mediterranean is one of the hotspots of global plant biodiversity (Myers et the position of the callus recorded. The disarticulation of the spikelet axis (rachilla), 161 either below each callus (floret) or only below the callus of the lowermost lemma 162 (floret), determines the fruit dispersal by being the breaking point of those components 163 of the spikelet that serve as diaspores. (5) The length of the rachilla segment between 164 the lowermost and the second lemma was measured. The segments were examined for 165 their hairiness and it was distinguished between lower and upper part if necessary. (6) 166 The number, total length and form, as well as length of nerves or keels, existence of 167 apical notches and hairiness were recorded for glumes, lemmas and paleas. 168 Additionally, the type of hairs was determined in either ad-or abaxial position of the 169 rachilla according to Ellis (1979) as normal or as apically pointed and basally thickened 170 prickle hairs. (7) Awns of the lemma were measured for length, hairiness and position 171 of the bend, if present. The latter is formed at the transition between a longitudinally 172 twisted basal part (columna) of the geniculate awn and a straight upper part (subula). (8) 173 The lodicules were examined as excellent trait in morphological comparison of the taxa 174 in question due to their genus-and sometimes species-specific shape (Röser, 1989; 175 Lange, 1995; Romero Zarco, 2011) . Stemi 1000 incident light microscope. The structure of lodicules was studied in bright 179 and dark field on a Zeiss Axioskop 2 transmitted light microscope. Photographs were 180 taken using a computer-assisted camera (Axiocam) and Zeiss Axiovision software for 181 measurements. Supplementary drawings were made for ligules and three-dimensional 182 lemma structure. As for the investigation, spikelets of an average size were selected to 183 minimize errors by measurements of extreme values in upward or downward ranges.
184
Subsequently, all data and measured values were tabulated. Suppl.: Appendix S1.
219
Our English translation of this letter reads as follows: "Paris, 19 January 1894. ." was omitted in this work, which is appropriate, because the 251 culm is not branched but only the inflorescence. However, the inflorescence is 252 comparatively expansive, richly branched and the branches and pedicels are rather long.
253
The description of the spikelets and the spikelet parts was modified and extended, 254 which seems to be due to Trabut's study of the spikelet that Barratte included by with 255 his letter to Trabut as he wrote (see above and our transcription of the letter below.
However, the disarticulation of the spikelet only above the lowermost lemma remained 257 unnoticed in this species, until it was recognized by Saint-Yves (1931: 488) : "flos 258 inferior solus articulatus". Second, Saint-Yves (1931: 489, "Trabut n'a pas vu la plante") 259 correctly argued that Trabut never had seen the whole plant of Cosson's herbarium, 260 because then he would have noticed that the ligules are not short and glabrous as written 261 by Barratte and accepted in the protologue. Trabut only knew the spikelet and not the 262 whole plant specimen that was not sent to him (see Barratte's letter). Helictotrichon. The same applies to the ligules of the leaves, which are membranous in 298 T. breviaristatum and T. jahandiezii (Fig. 1A, B ), a rare characteristic in Helictotrichon 299 but the rule in Avenula and Helictochloa (Table 1) .
300
A disarticulation of the spikelets only above the glumes is shared between T. spreading, long macrohairs ( Fig. 2 A, B) , which is absent in the other taxa. A unique 316 feature of T. breviaristatum is the bristle-like shape of the awn, which is straight and not 317 twisted in the lower part as in the other taxa ( Figs. 2A, B, 3A ; Table 1 ). The awn has 318 become reduced to the subula. It may be argued that this reduction process could partly its very short and deviantly shaped lodicules with a side lobe (Table 1, Fig. 4) . 
344
This is especially striking in the overall appearance of the inflorescences and the 345 spikelets with long glumes (Fig. 5A, C) . Although being larger in T. breviaristatum than 346 in T. jahandiezii the inflorescence is comparatively expansive and richly branched in 347 both species. Moreover, the branches are rather long, slender and flexuous, smooth and 348 without prickle hairs. The pedicels are almost unthickened below the glumes, which is 349 uncommon among the taxa studied. Uncommon is also the dense indumentum of the 350 basal leaf sheaths of both species with reflexed hairs directed downwards (Fig. 5B, D) .
Nevertheless, T. breviaristatum stands out by its unique awn structure that is comparatively humid Moyen Atlas is likely quite different (Maire, 1953; Röser, 1989; 359 Ibn Tattou, 2014). Elaborate awns with a column capable of hygroscopic movement 360 might be a selection advantage in this region.
361
A strongly different climatic adaptation of both species is evident also from their 362 leaf architecture, which is highly xeromorphic in T. breviaristatum (junciform leaf, 363 subepidermal strands of sclerenchyma, abaxial furrows with embedded stomata, etc.) 364 but mesomorphic in T. jahandiezii with comparatively thin, flat leaves and no 365 sclerenchyma (Röser, 1989 (Röser, , 1996 . The occurrence of a xeromorphic versus 366 mesomorphic, climatically differently adapted species pair in the relic, disjunctively 367 distributed North African genus Tricholemma (Fig. 6 ) resembles the situation in 368 Mediterranean members of the much more widespread genus Helictochloa as currently 369 understood, in which xeromorphic, partly highly polyploid taxa originated in different 370 species complexes from diploid and primarily mesomorphic ancestors (Röser, 1996) . To 371 address this cytogenetic question and to study the dispersal and ecological behavior of 372 T. breviaristatum a rediscovery of this species in the field would be essential.
373
Considering the suggested hybrid origin of Avenula (A. pubescens) our results 374 make it unlikely that this holds true, at least none of the taxa examined here appears as Yves, 1931; Tzvelev, 1976; Lange, 1995; Wu & Phillips, 2006 Fig. 1. A-- 
